The purpose of this work is to determine the knowledge level of the special education teachers about genetic disorders. A total of 83 teachers' from working on special education centers were used. Knowledge of cell division was the highest among participants (33.7%). However, majority of the participants specified that they had no information about genetic counselling (80.7%), prenatal genetic diagnosis (79.5%), polygenic inheritance (72.3%), mitochondrial inheritance (71.1%), autosomal dominant and recessive genes (65.1% and 63,9% respectively). The majority of the participants were mostly aware of Down syndrome (69.9%) followed by Rh factor (31.3%), diabetes (27.7%), muscular dystrophy (24.1%) and albinism (24.1%). Our results showed that the majority of respondents were lack of adequately enough genetic knowledge.
Introduction
The first years of man are the basis of his or her future. Psychologists, educators, speech and language therapists and others, have recently recognized the critical importance of early years.Therefore, they have been also recently paying great attention to providing early education or intervention [1] .
Special education is defined as training aimed at meeting the educational needs of individuals who need special training in an environment that suits the shortcomings and characteristics of persons, using specially developed training programs and techniques provided by specially trained personnel [2] . It is emphasized that children who have special education differs from the average child to the extent that he or she needs special educational services to reach full potential. The main categories of exceptionality are children with major categories, mental differences, communication differences, learning difficulties, sensory differences, behavioral differences, multiple and severely disabling, physical and health differences, attention deficit hyperactivity disorder and autism [3] . According to the world Health Report of WHO [4] , about 15% of the world's population lives with some form of disability, of whom 2-4% experience significant difficulties in functioning [4] .
Special education in Turkey is carried out through legal regulations [1] . It is stated that there are 4 million exceptional children between 0 and 18 years old, in Turkey. In 1999, it was stated that only 3%
of the exceptional students could benefit from special education. According to the Turkey Disability Study, 12.29% of the population was comprised of people with special needs in 2002 [5] . Since 2002, the Ministry of National Education has requested special training from 212 Guidance and Research Centers throughout Turkey. These centers are government institutions responsible for the educational evaluation of students for special education eligibility. Once a student is identified with special needs, these centers are responsible for placing the student in an appropriate educational environment and following up all the educational information about the student [6] .
It is stressed out that each year, the number of identified children requiring special education services increases. However, the number of qualified teachers available to serve the needs does not improve [7] Teachers argued to represent the most fundamental components of special education and inclusion, since they are mainly responsible for individualized education programs [5] . It is stated that special educators' knowledge in content, pedagogy, inquiry, curriculum, and educational settings must be developed. Providing special educators with a deep understanding in these areas is argued to allow them to be confident in their decisions as they begin their teaching careers. This confidence will help to not only retain teachers in the field but will also guide them in their ability to provide effective instruction for all people [8] . It is stressed out that special educators need an understanding of how disability presents itself in a variety of aspects such as genetics and neuropsychology as recently research on disabilities has grown in volume and sophistication. It is claimed that researchers and special educators provide more evidence about how the brain works and how it works, how brain function affects the computing capacity of some students with disabilities and how the brain can intervene to improve the information processing capacity [9] . Science is argued to be an important partner of the field of special education. It is stated that special educators use science to approve or reject the identification and teaching approaches of students with disabilities. It is also stated that current research and implementation use know-how to find better approaches to prevention of disability, and reduced number of children referred for special education [10] .
The Special Education Services Regulation is defined as the training of special needs students with their peers in a special training environment without special needs. Students can attend full-time or part-time. Special education regulations require schools to develop an Individualized Education Program for each student with special needs, regardless of being educated in inclusive settings or not [6] .
Furthermore, there are residential schools for children with visual impairments, hearing impairments, and orthopaedic impairments at both the elementary and secondary levels. Private special education and rehabilitation centers are widespread in Turkey. Therefore, students with disabilities can receive education one on one or in small groups and, rehabilitation or therapy services in those centers [11] .
Genetics is argued to be one of the most exciting areas in which new knowledge is increasing our understanding of human development. It is stated that special educators have moved from a medical model, which stresses that the physical condition exists within the child, to an ecological model, which focuses on the individual's interaction with the environment. However, genetics research suggests that environmental changes can activate previously inactive genes, creating new heredity-environment interactions and affecting behavior [12 and 3] .
For these reasons we decided to analyze the level of the knowledge of special education teachers about genetically inherited diseases since they educate disabled people.
Material and Methods
A descriptive cross-sectional study was used to achieve the aim of this work. A total of 83 teachers' were used to determine the knowledge level of basic genetic information and genetic diseases.
The questionnaire was developed after an extensive review of the literature and distributed to all educators. The questionnaire divided into three distinct sections. In the first section, respondents were asked for demographic information, including information about their work settings. The second section was designed to test basic knowledge of genetic concepts and the last section was designed to test knowledge of genetic diseases. Each item was evaluated individually according to the frequency of responses. Demographic data was developed to determine demographic variables including age, gender, level of education, years of experience, whether they received any training in the area of genetics.
Data were analyzed using the Statistical Package Program (version 17.0; SPSS Inc., Chicago, IL). Descriptive statistics, including mean ± standard deviation, frequencies, and percentages were calculated. To determine the relationship between two categorical variables, the Mann-Whitney U test was used and Kruskal-Wallis test was used for more than two groups. The statistical significance was set at the 5% level (P ≤ 0.05).
Results

Demographic data
The demographic information of the participants is shown in table 1. The age of the participants ranged between 20 and 45. The majority (69.9 %) of respondents was women. Average time of working as a teacher was 6.36 (ranged between 1 and 20 years). The majority (55 %) of participants learned genetics during their degree programme. However, remains were learned genetic from other sources such as certified education, research, social media etc.
The 71.1% of the participants give training people with Down syndrome (Table 2) . 
Basic Knowledge of Genetics
The knowledge questions are shown in table 3. Knowledge of the cell division was the highest among participants (33.7%). However, majority of the participants specified that they had no information about genetic counseling (n=67, 80.7%), prenatal genetic diagnosis (n=66, 79.5%), polygenic inheritance (n=60, 72.3%), mitochondrial inheritance (n=59, 71.1%), autosomal dominant and recessive genes (n=54, 65.1% and 53, 63,9% respectively). There was no statistical difference about the basic genetic information between male and female participants (Table 4 ). There were no statistical differences between the knowledge level and working year. 
Knowledge about Genetic Diseases
The results of this work showed that the majority of the participants were mostly aware of Down syndrome (69.9%, n=58) followed by Rh factor (31.3%), diabetes (27.7%), muscular dystrophy (24.1%) and albinism (24.1%). Statistical analysis showed us that women had more knowledge than males in view of genetic disorders (Table 5 ). There were no statistical differences between the knowledge level and working year.
Education degree and research were more important source for genetic diseases knowledge among participants (p<0.05) 
Discussion
Special education is specially designed support for students who are mentally, physically, socially and emotionally delayed. And we know that genetic background is very important for development of these skills. Increasing numbers of health care users are argued to confront with new genetic knowledge and discoveries that offer new types of medical decision making [13] . Genetic information is suggested to contribute to individual and general prevention [14] . It is claimed that parents understanding of the role of genetics. Bankhead et al [18] showed that 96.0% of practice nurses had significant confident dealing with patient concerns about familiar breast cancer than colorectal cancer.
Young Kim [19] reported that nurses need for genetic content in nursing curriculum. And their knowledge largely came from the mass media. The nurses also expressed great interest in educating and counseling patients. Overall, the survey found a positive correlation between the nurses' level of knowledge and their degree of interest in genetics. Bottorff et al. [20] studied the educational needs and professional roles of Canadian physicians and nurses, and they reported that 48% of physicians and 31%
of nurses lacked formal education in genetics. In a study conducted by Tomatır et al. [21] , primary care
nurses' knowledge about genetics and genetic counseling, and the educational needs of nurses related to human genetics was examined. It was found out that a high percentage of nurses admitted they had insufficient knowledge about the genetic basis of diseases. Spruill et al. [22] reported that 56% AfricanAmerican nurses described their knowledge of genetic nursing as fair or poor, 43% as good. 60% reported that they had never had a course in genetic nursing. 86% responded that they knew how and 85% had completed a family health history. In another study conducted by Salm et al. [23] neurologists' and psychiatrists' knowledge, attitudes, and practices concerning genetics was examined. It was found out that most respondents thought that genetic tests should be performed more frequently, but almost half believed genetic tests could harm patients psychologically and considered legal protections inadequate.
Almost half of neurologists and over 75 % of psychiatrists did not have a genetics professional to whom to refer patients.
Apart from the experts, it is suggested that, most members of the public do not know basic aspects of genetics (e.g., that genes in fact reside in every cell in the body. In addition, patients have been found to misunderstand several aspects of the role of genetics. In a study, 64 individuals who had or were at risk for genetic diseases were interviewed. It was found out that the participants had various misunderstandings that can affect coping, and testing, treatment and reproductive decisions. It was also found out that many believed they could control genetic disorders [24] . In a questionnaire study involving a total of 111 patients and their relatives, the level information about genetics was examined.
The findings demonstrated that a general lack of genetic insight amongst the study subjects. There was no significant correlation between genetic knowledge and age, level of education, disease duration or severity [25] . In another study, a postal survey administered to 560 women who had been offered prenatal screening and knowledge about, and attitudes toward, genetic testing and the uses of genetic information was examined. Respondents strongly supported the use of genetic information to improve disease diagnosis and to help understand disease causes; however, people also held a more critical attitude towards certain aspects of testing and genetic information [13] .
In conclusion our results showed that the majority of respondents were lack of adequately enough genetic knowledge. We conclude therefore that it is essential to ensure that educational provision for special education teachers' include not only the genetic concepts, but also how these are applied to special education.
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